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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 27, 29-32 rejected under 35 U.S.C. 102(b) as being anticipated by 
Gardner et al. of record. 

With reference to Figs. 1-4, Gardner teaches every limitation of the claimed 
invention In that Gardner discloses a method of manufacturing a gate electrode of 
improved channel effect and improved gate oxide reliability, comprising: 

providing a substrate (12), the substrate having been provided with a patterned 
and etched layer of gate oxide (16) over the surface there-of and a patterned 
and etched layer of gate material (18) over said patterned gate oxide, a LDD 
Impurity Implant (14) into the substrate having been performed and annealed 
self-aligned with the patterned and etched layer of gate material; 
perfomiing a plasma treatment (2) of the patterned and etched layer of gate 
material and exposed surfaces of the substrate; and 
creating spacers (26) over sidewalls of the patterned and etched layer of gate 
material. 
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See col. 7, lines 40-41 for the LDD impurity implant regions (14) in the substrate 
that have been performed and annealed self-aligned with the patterned and etched 
layer of gate material. See col. 8, lines 45- 56 for the N2 based or 02 based plasma 
treatment of the patterned and etched layer of gate material and exposed surfaces of 
the substrate. Noted that the plasma treatment of the structure depicted in Fig. 2 is 
considered as a plasma treatment of the patterned and etched layer of gate material 
(18) and exposed surfaces of the substrate because it is believed that the surfaces of 
the substrate (12) and the sidewalls of the patterned polysilicon (18) are also nitridized 
(in the case of N2 based plasma) to some extend since there exists no layer at the 
Interfaces between the thin oxide layer (22), the substrate and the polysilicon sidewalls 
(Fig.2) that would prevent activated nitrogen species in the plasma from permeating 
there-through . In the case of 02 based plasma, it is evident that oxygen species in the 
plasma penetrate through the abovementioned interfaces, which cause "additional 
oxide growth" (col. 8, lines 48-49). Notwithstanding the above reasoning, the 
"comprising" format of the claims does not exclude Gardner's process step for forming 
oxide layer (22). Furthermore, the claimed limitation regarding performing a plasma 
treatment directly on the sidewalls of the gate electrode and directly on the exposed 
substrate does not necessarily mean the sidewalls of the gate electrode and the 
exposed substrate are directly exposed in plasma environment. Although the plasma 
treatment of the gate electrode 18 and the exposed substrate 12 In Gardner involves 
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a presence of oxide layer 22, the sidewalls of the gate electrode 18 and the exposed 
substrate are directly affected by the plasma. That is, plasma directly effectuates the 
formation of nitride (in the case of N2 based plasma) or oxide (in the case of 02 based 
plasma) on the sidewalls of the gate electrode and on the exposed surface of the 
substrate as noted above. 

For claim 32, the sequence of steps recited above reads on every limitation of 
the claim. 

Claim Rejections - 35 USC§ 103 

3. The following Is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
'invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 7, 9-13, 18-26 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gardner et al. as above in view of Ueda (US Pat. 6,387,735 of record). 

Gardner el. al. teach a method as noted In the above 102 (b) rejection, which 
includes the limitation "an active surface having been bounded over the substrate by 
creating regions of field isolation" (col. 7, lines 8-15) of independent claims 7, 18, 22 
and 26 and further includes the above mentioned broad interpretation concerning the 
limitation "directly". 
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Gardner differs from tlie claims in not disclosing limitations regarding: a) 
completing the gate electrode, including conductive interconnects there-to (claims 7, 
18, 22 and 26), and b) pocl<et Implantation following LDD implantation (claims 12, 20, 
24, 26). 

Ueda teaches a method for manufacturing a CMOS including a step of LDD 
implantation followed by a halo implantation (or pocket Implantation) and a step of 
forming wiring electrodes (interconnects) after completion of the devices. See Fig. 2B 
and related text In which regions 5 are LDD implant regions and regions 6 are pocket 
implant regions. See col. 7, lines 60-61 and Fig. 1 for the step of forming 
interconnects. 

It would have been obvious to one of ordinary skill in the art to modify the 
process of Gardner et al. by performing the pocket implantation following the LDD 
implantation as suggested by Ueda because it is within the level of one skilled in the art 
that pocket regions restrict the extent of a depletion region formed from heavily doped 
source and drain regions, hence reduce the risk of punchthrough. As for the formation 
of Interconnects, It would have been obvious that metal Interconnects to gate, source, 
and drain of the device are needed so as to put the device in practical use. 

As for the limitation "performing a plasma treatment directly on the sidewalls of 
the gate electrode and the exposed substrate" of claims 7, 18, 22 and 26, Gardner 's 
reference reads on the claimed limitation for the same reasons noted In the above 
102(b) rejection. 
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As for claim 26, see col. 7, lines 47-50 in Ueda for the step of annealing the LDD 
and pocket impurity implants. 

4. Claims 1, 2, 4, 27, 28, 30-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gardner et al. In view of Saul et al., all of record. 

With reference to Figs. 1-4, Gardner teaches a method of manufacturing a gate 
electrode of improved channel effect and improved gate oxide reliability, comprising: 
providing a substrate (12), the substrate having been provided with a patterned 
and etched layer of gate oxide (16) over the surface there-of and a patterned 
and etched layer of gate material (18) over said patterned gate oxide, a LDD 
impurity implant (14) into the substrate having been performed and annealed 
self-aligned with the patterned and etched layer of gate material; and 
creating spacers (26) over sidewalls of the patterned and etched layer of gate 
material. 

See col. 7, lines 40-41 for the LDD impurity implant regions (14) in the substrate 
that have been performed and annealed self-aligned with the patterned and etched 
layer of gate material. 

Gardner differs from the claims in not disclosing the claimed limitation regarding 
a plasma treatment directly on the patterned and etched layer of gate material and 
directly on exposed surfaces of the provided substrate, wherein there are no layers 
separating the exposed surfaces of the provided substrate from the plasma treatment. 
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Saul et al. recognize that etching of a silicon dioxide layer grown and/or 
deposited on an underlying silicon substrate causes lattice damage to the substrate 
(col. 1, lines 31- 36). Accordingly, Saul et al. teach a process for post etching 
treatment of a damaged semiconductor device, which process includes plasma treating 
a semiconductor structure having an etched pattern therein with a plasma comprising 
H2 and N2 (col. 2, lines 5-11, lines 52-64; col. 3, lines 51-56). 

Thus, in light of Saul ' s teaching, one of ordinary skill in the art would readily 
recognize that the etching of the gate layer (18) and oxide layer (16) in Gardner (see 
Fig.l) would cause lattice damage to the underlying silicon substrate (12). Therefore, 
one skilled in the art would find it obvious to modify the teaching of Gardner et al. by 
performing a plasma treatment of the structure of Fig. 1 in a plasma comprising H2 and 
N2 because the plasma treatment would reduce the amount of damage to the silicon 
substrate, hence reducing problems associated with the device performance. Note that 
the plasma treatment of the structure of Fig.l involves a direct exposure of the 
patterned and etched layer of gate material and of the exposed surfaces of the 
provided substrate, wherein there are no layers separating the exposed surfaces of the 
provided substrate from the plasma treatment. 

5. Claims 5-8, 10-17, 22-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gardner taken with Saul as applied to claims 1, 2, 4, 27, 28, 30-32 
above, and further in view of Ueda of record. 
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The combination of Gardner et al. and Saul et al. teach the method 
as described In the above 103(a) rejection, Including the limitation "an active surface 
having been bounded over the substrate by creating regions of field isolation" (col. 7, 
lines 8-15) of independent claims 1, 14, 22 and 26.. 

The combined teaching differs from the claims in not disclosing limitations 
regarding: a) completing the gate electrode, including conductive interconnects there-to 
(claims 6, 7, 14, 22 and 26), and b) LDD Implantation followed by pocket implantation 
(claims 5, 12, 16, 24 and 26). 

Ueda teaches a method for manufacturing a CMOS including a step of LDD 
Implantation followed by a halo implantation (or pocket implantation) and a step of 
forming wiring electrodes (Interconnects) after completion of the devices. See Fig. 2B 
and related text in which regions 5 are LDD Implant regions and regions 6 are pocket 
implant regions. See col. 7, lines 60-61 and Fig. 1 for the step of forming 
Interconnects. 

It would have been obvious to one of ordinary skill In the art to modify the 
combined process of Gardner et al. and Saul et al. by performing the pocket 
Implantation following the LDD implantation as suggested by Ueda because it is within 
the knowlege of one skilled in the art that pocket regions restrict the extent of a 
depletion region formed from heavily doped source and drain regions, hence reduce the 
risk of punchthrough. As for the formation of interconnects. It would have been 
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obvious that metal interconnects to gate, source, and drain of the device are needed so 
as to put the device in practical use. 

As for claim 26, see col. 7, lines 47-50 in Ueda for the step of annealing the LDD 
and pocket impurity implants. 

Allowable Subject Matter 

6. Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

7. The following is a statement of reasons for the Indication of allowable subject 
matter: 

Claim 3 Is allowable over prior art of record because the prior art does not teach 
or suggest the claimed feature regarding the 02 based plasma treatment directly on the 
patterned and etched of gate material and directly on exposed surface of the substrate, 
wherein there are no layers separating the exposed surfaces of the substrate from the 
plasma treatment. Gardner's reference involves a direct plasma treatment as noted in 
the above 102(b) rejection. However, the reference includes an oxide layer 22 
separating the exposed surfaces of the substrate from the plasma treatment. It would 
have been unobvious to exclude the oxide layer 22 from the plasma treatment because 
doing so would destroy the intended purpose of the reference. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Trung Dang whose telephone number Is 571-272-1857. 
The examiner can normally be reached on Mon-Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-dlrect.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Trung Dang 
Primary Examiner 
Art Unit 2823 

9/19/05 




